Temperature dependence of contraction characteristics in developing rat muscles.
Contractions of rat extensor digitorum longus (EDL, a fast muscle) and soleus (SOL, a slow muscle) muscles of different ages (1-4 weeks) were recorded in vitro with direct stimulation and at different temperatures (range 35-10 degrees C). Twitch tension in 4-week-old EDL muscle increased in cooling from 35 to 20 degrees C (cooling potentiation); the tension decreased in further cooling below 20 degrees C. This pattern of temperature dependence of twitch tension was seen in fast muscles of all ages (1-4 weeks). Twitch tension in 4-week-old SOL muscle decreased monotonically in cooling from 35 to 10 degrees C (cooling depression). This pattern of cooling depression was not clearly evident in younger SOL muscles. There was a marked hysteresis in the temperature dependence of twitch tension in the 1-week-old SOL muscles. Tetanic tension was depressed by low temperature in both EDL and SOL muscles at 1 week and at 4 weeks of age. Results show that the processes concerned with contractile activation are nearly fully developed in the fast muscle fibers at an early age (1 week), whereas they develop later in the slow muscle fibers.